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SERTEMA ST ERE RS L LCRARTH S DT, RIS EBET 22003, FTOOEmLEER
B A AR T BTN S LV AREARRGOBRIZAE TH S, FiZ. 7y RERZIIFFOEELZAEL TS
. WEEEES T v RLAYOERIIEETH S, AEAROME L Ui LMl JUBR (A 232
FHN2R, FhbIEENRRE % BT, AL T, FEAOROME L L CHRERBEROBRELIT). BEEOF
<t BIGETEEIL. FusTky NCORERERIGIZE D REEET NV 2 — N ER/D DA RRMETH D,
AR RBES TR E < ARV b TWA—F, BLBTHEREZ AV 2 ERARKEOBRRBILEN TS, £Z
T, FEWRWE SN 6 candidum NBRC 5767 7 )V Au i b B mBER (FLRD) TIEFEEMEE 7 v RILEH OB K
WERTHEEYD, AR, ARELHEEE UMEEMATIILEENL TS,

BHNC. G candidum NBRC 5767 Fi3K( FLRD DBEEERL% 1T o7z, T E TGRS /20 FLRD OFFBIT, FLL
BEBLIG6RFyFDOru~w 57 4—E VS L, FVIEBZ u~ k757 4 —& SDS-PAGE DFER IV | ABE
FETEEL LTHEELTWAZ E2BALMIC LE, i, BREME L U CORREELEMOERKRETT ) BUTIIBER
RSO ESBRENES CEETHAN, BEEERICLD N 7AvduT ' N7 =/ VORFELRIGD LEBRER
ERICEL . ERDOBBEBREIE (e.e.) IXIMUETHoT,

WIZ. G candidum NBRC 5767 F3D FLRD DHE R M L, ABRICLZ NI 7rdnT7E v 7=/ Y OBELERIG
DRIEEE (o, BE. B 4. T OREBHER. pH 8.0 B LU 60 CTHMEMENRZRKRLRY ., pH6.5 ~ 7.5
BIOE0 ~ 80 CTIXED 80%LL EOIEMER L, £, 1.0 M @ CaCl, ZIMT 5 Z & 12 & D iAXHEMEIX 265%
mMELE, Ny 7Lt ueTe 7=/ v 2ET T RERNENTND, Voax 1X 4.78 umol/min per milligram of
protein THY AmlX 0.75 MM TH-oTz,

BiREOEEEEEORIBRELY., TV —ARAFAY FrE07 b ORERBITEGICBNT, afiLd” vRE
AL VEMENKESBBEZTAZLERWELE, BIXE TN = v, 2-TEFAFAT =0, BLU3
FEFANFFT D afiDKERT vECEBREINE, B/ VAR AT v DTG RAFAT R BX
TR IAABAFAY F v OBLERIGEITD &, o0 7 v BOBPHENRIGEECREREBYEX T, TE LT
). 2-FTEFAFF T2y, BLE3-TEFAFF 7= OWVTROHEICS, VINVFarFLr b v DFERF
REEER—BAE hotr, TRIEHLT, afiNT7 yRBRINTWRWTE N7 = /) U REDAFLT FDE
R CIHESHEENESRICEL 2, £, TV —AVEEOKER Y yRICEBRIN -7 4 FRTE LT =/ 2,
rIAFR TR NI =) v pIAFRTE RN T 2 )RR FTINFaT e N 2 ) VRO N OBTRISITIE,
7 v BOBRIIE LN o T,

THLD I T v EBBI X BERR EOBIEE LT IR, 7y —BERRMEERE  AFROKIT/HEWR
FThBEDIT v REREIMFORLEEZE LTV 5, ABRIIT T y REBRELOT 7 1 =7 4 —DBHFEFIEN T
o BEEEEATA NEET S LHASND, 7y BEREFATMLIX. ABNER -7 v RERERT LHEE
BA+57nic, EEBLEECTWAT I VBBAEATHTWAELL FRITE 2,

BA212. 6 candidum NBRC 5767 B332 FLRD O cDNA OHBIEIZEEZH L, 7 X/ BEFIO—HE#HE L2, 6 candidum
NBRC 5767 @ mRNA 755 cDNA 28 EL L. E7-. HEEREELLU/ FLRD 0 U vz RR7F F—EiH{Llt i @ 3 BT oNE
73 OBEFE D LI T T —DBE BTV, PR 2LV BETFEHEIE UVEERSIZREL 312 BEOT I/ BES|
PHALMT L,

DEREL WD L. KBTI, G candidum NBRC 5767 7> HEETR % BEERELCETI L. MWEOMBA LTV, ABER
X b DD T v EBREFBBTEHIEERVELE, SHIT, —BOT I BEFNEHLMCLE, A% K
BRIt ABROREREB I CTEMRAFICE T Z L LHFTED,
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Among chiral compounds, enantiomerically pure alcohols are particularly useful as building blocks
for the synthesis of natural products, pharmaceuticals, and agricultural chemicals. Especially, fluorinated
chiral alcohols have received increased attention in recent years due to their physicochemical properties
concerning biological activity, stability, and lipophilicity. So that dehydrogenases/reductases are among
the most requested enzymes for the preparation of optically active compounds, for the inherent
advantages in terms of their high chemo-, regio-, and enantioselectivity.

Previously, a strain of Geotrichum candidum NBRC 4597 that can reduce aromatic and aliphatic
ketones was studied. Further study suggested that there are two classes of enzymes in G. candidum
NBRC 4597: fluorinated and mnon-fluorinated ketone reductases. Acetophenone and
trifluoroacetophenone were reduced to opposite configurations. A similar strain, G. candidum NBRC
5767, also has two kinds of reductases, and because of the unique properties of the fluorinated ketone
reductase (FLRD), I have deep interest in FLRD. In this study, I conducted the purification,
characterization and partial gene cloning of a novel fluorinated ketone reductase from G. candidum
NBRC 5767 and found that it specifically recognizes the ketones containing fluorines at the o position.

The purification process of FLRD was determined, and through ammonium sulfate fractionation
and several chromatographies, this enzyme was purified successfully to 510 fold with 2.8% yield. Gel
filtration chromatography with SDS-PAGE revealed this protein to be a dimer of 60 kDa subunits.

The effect of pH, temperature, and metal ion as well as the substrate specificity, and other
characteristics were investigated. This enzyme is highly selective toward a fluorinated ketones, making
it valuable for understanding the interaction between the fluorinated groups and the proteins. I assume
that this reductase has a fluorine recognization pocket. Such properties suggest a promising future in
industrial application for the synthesis of chiral fluorinated compounds.

The purified FLRD was digested by lysyl-endopeptidase, and partial internal amino acid sequences
were determined. Based on the internal amino acid sequences, primers were designed to amplify the
partial gene of FLRD by PCR. 936bp DNA sequence (corresponding to 312 amino acids) of FLRD was
determined.




